them a challenge to both observe and simulate.
Autonomous underwater gliders (Rudnick, 2016 ) that cross strong subsurface gradients (i.e., fronts) associated with western boundary currents provide high-resolution observations that strongly impact numerical simulations of those currents. Such simulations are not well constrained by other assimilated observations that either do not capture the subsurface structures of the fronts (e.g., satellite observations) or have coarser spatial resolution. Rudnick et al. (2015) and Schönau et al. (2015) (Sherman et al., 2001; Rudnick et al., 2016) are currently surveying across the Gulf Stream between Florida and New England (Todd, 2017) . Gliders are advected downstream as they cross the Gulf Stream and are navigated upstream in more quiescent waters on the flanks of the boundary current. Due to inherent Gulf Stream variability, gliders are generally unable to occupy repeat transects. Figure 1 illustrates how these glider observations fill a 1,500-km-long gap between sustained measurements of the Gulf Stream's subsurface structure in the Florida Strait (e.g., Baringer and Larsen, 2001 ) and those southeast of New York and New Jersey (e.g., Flagg et al., 2006; Molinari, 2011) . With float density decreasing dramatically within the Gulf Stream and on its shoreward side, the Argo program cannot (and is not intended to) thoroughly sample the Gulf Stream along the continental margin; gliders can ably fill this role.
Spray gliders in the Gulf Stream typically measure temperature, salinity, absolute velocity , chlorophyll a fluorescence, and acoustic backscatter. Resolution between profiles is a function of profiling depth, with profiles to 1,000 m separated by approximately 5 km in cross-stream distance and 5.5 hours in time (see Todd, 2017 , for examples of cross-Gulf Stream transects). Realtime observations are returned via the Iridium satellite network with temperature and salinity measurements distributed via the Integrated Ocean Observing System (IOOS) Glider Data Assembly Center (DAC) and Global Telecommunications System (GTS) and by email to the US Naval Oceanographic Office (NAVOCEANO) for operational usage.
NAVOCEANO produces daily four-day forecasts for a US East Coast domain using the regional Navy Coastal Ocean Model (NCOM US East) that assimilate all available observations in the region, including Spray glider data, using the Navy Coupled Ocean Data Assimilation (NCODA) system. Assimilation of subsurface observations collected by gliders results in substantial shifts in the location of the Gulf Stream front between successive forecasts (e.g., Figure 2 NAVOCEANO's operational modeling of the Gulf Stream. Previous and ongoing surveys with gliders in western boundary currents globally (e.g., Davis et al., 2012; Rainville et al., 2013; Rudnick et al., 2013 Rudnick et al., , 2015 Schaeffer and Roughan, 2015; Schönau et al., 2015; Todd et al., 2016; Krug et al., 2017; Schönau and Rudnick, 2017; Todd, 2017) promise to provide key observational constraints for a variety of numerical modeling efforts.
